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(54) TEPMOrEHEPATOP 

(57) Pec^epaT: 

Hcnonb30BaHne: a o6/iac™ 

TepMoaneKTpuMecKoro npeo6pa30BaHn« 
DHeprnn. Cyu^HOCTb M3o6peTeHHn: 
TepivioreHepaTop coctomt ws n- n 
p-TepM03JieMeHTOB, KOTopwe tohko- win 
ToncTonjieHOHHOfl TexHnxofl HaHeceHbi Ha 
noAno)KKy. Rnn yMeHbuueHUfi o6mero 
conpoTMB/ieHMA npeoycMOTpeHbi 
AonoriHMTenbHbie cnon h noBepxHocTM Ana 

KOHTaKTMpOBaHHH, COCTOfllUMe M3 MeTaJUia W1H 

cn/iasa, MeiannmecKv\ pacTBOpMMoro c 
MaTepnanoM p- n ivs/iewiem-OB. FlpeAycMOTpeHO 
ncnoJib30BaHne TepMoreHepaTopa b nacax n 
MyBCTBHTe/ibHOM aneMeme. 3 c. n 5 3.n. ctwibi, 
4 wi. 
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(54) THERMOELECTRIC GENERATOR 

(57) Abstract: 

FIELD: heat-to-electricity conversion. 
SUBSTANCE: thermoelectric generator has n- 
and p- type thermoelectric couples deposited 
on substrate by using thin- or thick-film 
technique. Additional layers and contacting 
surfaces made of metal or alloy metallically 
soluble with material of n- and p-type 
couples are provided. EFFECT: reduced 
impedance. 8 cl, 4 dwg 
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M3o6peTeHne KacaeTcn TepMoreHepaTopa c 
p- n n-aneMeHTaMM Ann sacoB, HyBCTsmenbHoro 
aneMeHTa, npn6opa sneKTponviTaHun wnn r.n., 
KOTopbift pacnono>KeH Me>KAy TennbiM h 
xonoAHbiM TeMnepaTypHbiMM MCTOMHUKaMn, 

npHH6M T8pM03J18MeHTbl TOHKO- HJ1H 

TOJiCTonneHOMHofl TexHHKotf HaHeceHbi Ha 
noAno)KKy ( a cfcopMa n- m p-sneMeHTOB Bbi6paHa 

T3KMM 06pa30M, HTO OHM nepeKpblBaKDTCfl M6>Kfly 

co6ofl. 

MaBecTHbiW TepMoreHepaTop oni/icaH b 
naTeHTe WBeflLjapHW N 604249. Oh co6paH M3 
flucKpeTHbix aneMeHTOB, TepMOsneicrpuNecKHfl 
Maiepkia/i paapesaeTCR Ha Lura6kiKM, hto6w 
33T6M co6npaTbCfl b 6/iOKM. BcneACTBMe 3Toro 
mop/t nocneAOBaTenbHO coeAMHATbcn b oahhx 
M8CaX TOJlbKO HeCKOflbKO TbICflH 
TepMOOfieKTpH^BCKMX SneMBHTOB. HanpJDKBHUG 
Ha BblXOA© CJIMIUKOM MaJIO A™ toro, HTOObl 

CHa6)KaTb OaTapeio tokom. llocneAHMtf AonweH 
e\i\e nocpeACTBOM Aoporofl aneiorpoHHKki h 
nocpeACTBOM TpaHCctiopMaTopa AOBOAHTbcn ao 
ypOBHq, AOCTaTOHHoro Ann 3apnAa 6aTapen. B 
naTeHTe BennKo6pMTaHnn N 1381001 onwcaHO 
waroTOBneHMe TOHKonneHOMHoro 
TepMoreHepaTopa Ha noAnowice M3 aniOMMHHfl m 

OKUCH aniOMMHMfl. 3T0 M3rOTOBJieHMe rOflMTCfl 

riMiub AJifl OHBHb ManeHbKoro KoriMHecTBa 
TepMoaneMeHTOB. K roiwy we M3roTosneHne 
noAnoKKM oneHb Aoporo. 

B naTBHTe CWA N 3684470 onucaH aneMeHT 
fleribTbe Ann HarpeBaHwn w oxna>KA6HHfl 
AeTanu. npi/i stom p- u n-sneMeHTbi B3ai/iMHo 
nepexpbiBaiOTcn, a mbkay nepexpbiTkieM 
npGAycMOTpeH Maiepnan, KOTopbifl xopowo 
npoaoAUT sneicrpw^ecKHfl tok, ho He npoBOAm 
Tenno. 

0AH3K0 npH H3r0T0BJ19HHH TOHKUX HJ1H 

ToncTbix nneHOK BancHo Bbi6paTb MaTepwan, 
coeAUHnioLHuPi p- m n-ajiewieHTbi, tbkhm 
o6pa30M, hto oh co3AaeT MeTanny prunes 
coeAUHBHue, Aatomse b more xopoiuyio 
CLiennneMOCTb, Heoonbwoe aneicrpwHecKoe 
conpoTHB/ieHne m xopowyro TennonpoBOAHOCTb. 

OnucaHHbie b naT8HTax flnoHHH N 
61/259580 m CLUA N 4677416 cnou, 
HaHeceHHbie TOHKonneHOHHofl TexHWKofl, 

B3aMMHO n8p8Kpb!BaiOTC«. TaK K3K npU 3TOM 

penb BcerAa nAeT numb o HeMHorux napax, 
BeriMHMHa o6mero aneKTpuHecKoro 

COnpOTMBfieHHR H8 MM88T np06/18M. OAH3KO 

TaKoe BbinonHeHne He AonycTWMo npn 
nocneAOBaTeribHOM coeAMHSHnn HecKonbKwx 
TbicflH nap oneiweHTOB, TaK Ka« HaMHoro 
noBbiCMnocb 6w oneKTpuHecKoe conpoTMBneHMe. 
TaKxe He yHMTbiBanncb 6bi 
BHyTpuMeTannnnecKMe npooneMbi npM 
nepexoAax MerannoB (p - n-nepexoAax). 

naTeHT CLUA N 3554815 onucbiBaeT 
peiueHne, b kotopom HaHocflTcn p-cno^ Ha 

OAHOM CTOPOHS, 3 n-C^OM Ha APyOM CTOpOHS 

noAnoA>KKM. 3to 6wno Obi HaMHoro Aopoxe npn 
cepn^HOM nsroTOBJieHnn. TaioKe hs BbinoriHMMO 
yKa3aHHoe b 0opMyne n306p8T8Hnyi 
cooTHOiueHne 5: 1 Me>KAy ToniAHHofl nneHKn n 
TO/iLAUHofl noAnoKKM npn tohkhx n^eHKax. 3to 

C00TH0LU8HH8, CK0p88, 1:1 f}Hn npMM8HeHMM, 
KOTOpbie OnMCblBaHDTCfl nOTOM. 

3aAana M3o6peTeHn« - co3Aatb 
TepMoreHepaTop, naroTOBJineMbiW npocTbiMn 
cpeACTBaMM, AeiueBO n 6onbiuMMM cgphsmm. 

3to AocrnraeTcfl cornacHo oTjinHMTe/ibHbiM 
nacTflM n.n. 1 m 4 ct)opMynbi M3o6peT0HMfl. 

I"lpn MsroTOB/ieHnn TepMoreHepaTopa 
Heo6xoAMMa riMLUb OAna MacKa, KOTOpan nocne 
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nonyneHMfl p-aneMeHTOB noBopanwBaeTCfl Ha 
180° c Lje/ibK) HaHeceHMfl 33tgm n-aneMeHTOB. 

npM 3TOM 3BTOMaTMH 6CKH B03HHK3K)T 

nepeKpbirwfl n- n p-waTepnajiOB. MTo6bi moxcho 
6bino yMeHbiuMTb sneKTpMnecKoe 

conpoTMBneHne, cneAyer HaHecTM 
AononHnreribHbift criofl MaTepnana, 
MerannviHecKn coeAHHflK)iAeroc« c n- m 
p-MarepnanoM TepMoaneMeHTOB. BcneACTBue 
3Toro He 0Ka3biBaeTcn snufiHUfl Ha 
TepMoaneKTpMMecKoe Hanp«>KeHne reHepaTopa, 
0AH3K0 3TMM yMeHbLLieHMBM 3neKTpkiHecKoro 
conpoTMBneHnw abho ynyHLuaeTCR Kflfl. 
OAHOBpeMeHHo HaHocRTCR aHa/iornMHOft 
onepaLii/ieft m c ananorkiHHbiMVi MaTepnanawM 
KOHTaKTHbie noBepxHOGTM, MTo6bi nepBbiw M 
nocneAHMfi oneMeHTbi TepMoreHepaTopa mothm 
coeAUHMTbcn co cxeMofi. flpyran npo6neMa - 
3TO TennonepeAana ot MCTOHHUKa Tenna Ha 
noAnowKy. nocpeACTBOM HaHeceHUR 
AonoriHMTeribHoro cnon, kqk onucaHO b n. 4, 

B03MO>KHO BCTieACTBUe npMMeHBHUfl 

cooTBeTCTByKDiAevi TennonpoBOAHOM nacTbi mjim 
T.n. nonyneHMe onTHManbHO^ TennonepeAann. 
TaK KaK noTepn TennonepeAann nepea 
noAnowKy, KpenxieH^e n nepe3 B03Ayx He 
HBrmioTCfl He3HaHkiTenbHbiMn, 3to peoieHne 
38AaHM MMeeT 6oribUJoe 3HaneHne. 

Cnoii Ann y/vymueHMfl Ten/ionepeAann 
Mo>KeT M3roTOBfiRTbCR npeAnoHTMTenbHo m Toro 
Ke MaTepnana, hto m tot, KOTopbiK 
npuMeHfleTca Ann noBepxHocTefl KOHTaKTa nnn 
Ann AononHMTe/ibHbix npoBOARiAnx cnoeB. 
Oahum us BawHettiLMX hctohhmkob noTepb npn 
TennonepeAane nannejcn 3aaop Me>KAy A^yM^ 

HCTOHHUKaMM. B03AyX OTHOCMTeHbHO XOpOUJO 

nepeAaeT Tenno, a ofoeM Me>KAy mctohhhk3mh 
MOX<eT 6biTb 6o/ibUJHM. ftnn yMeHbLueHun 
noTe pb a BnneTCfl npeAnoHTM reri bH bi m 
HaHeceHne Ha noBepxHocTn, KOHTaKTMpyioiAne c 
B03AyxoM, nnacTMaccoBoW njieHKM, HTo6bi 
ycrrpaHMTb nepeAany Tenna Me>KAy MCTOHHMKaMM 
n B03AyxoM. Oco6eHHO B nacax, rAe pa3Hnna 
TeMnepaTypbi Mewy AByMn ncTOHHUKaMM Tenna 
He3HaMkiTenbHa, Hanpuwep 3-5°C, 
npeAno)KeHHbie peweHUH oneHb s^eKTMBHbi. 
npn npuMeHeHMM TepMoreHepaTopa b nacax 
BbiroAHO to, hto HacoBO^ MexaHM3M 6onbtueK 
nacTbio Kpymwfl. npn np^MoyronbHO^ o6onoHKe 
BbtroAHO (npeAnoHTMTenbHo) noMecrnTb 
TepMoreHepaTop b neTbipe yrna. ripn 
tohko nneHOHHOM reHepaTope nocneAOBaTenbHO 
coeAHHeHbJ OKono 1000 nap aneMeHTOB. 4000 
napbi, nocneAOBaTenbHO coeAUHnncb, b cyMMe 
ABkdt Hanpn?KeHMe ot « 1,5 B, htoGh sapflAHTb 
aKxyMynflTop nnn kohabhc3top eMKOCTbK) * 1 
<t>. TepMoreHepaTop c 1000 napaMM MMeeT 
AnMHy OKono 30 cm. nosTOMy oh Aon>KeH 
CBepTWBaTbcn b pynoH, HTo6bi nonynnTb 

B03MO)KHOCTb BCTpaUBBTbCfl B MaCbl. 

M3roTOBneHne tohkhx nneHOK mojk6t 
ocymecTBnflTbca nocpeACTBOM HanbineHun, 
KaTOAHoro pacnbineHMR nnn nocpeACTBOM 
nnaMeHHoro HanbineHnn. Ann ToncTbix nneHOK 
mokbt npMMeHnTbcn Tpac()apeTHafl nenaTb unw 
Apyrofi cnoco6 nenaTM. Ecnn nocne HaHeceHun 
TepMoaneKTpMHecKMX sneMeHTOB HeoSxoAUMa 
TepMMHecKan o6pa6oTKa, to npeAnoHTHTenbHo 
npHMeHATb b KanecTBe noAno>KKn cniOAy nnn 
KepaMMicy. B npoTHBHOM cnynae cneAyeT 
npeAnoHMTaTb nnacTMaccy Tuna nonnaMHA unw 
nonnTepe0Tanar, KOTopwe nMetoTcn b ToproBne 
noA ct>npMeHHbiM H83BaHneM KanTOH unM 
Munap. npn nocneAHnx TaioKe B03Mo>toia 
orpaHUHeHHan TepwunecKan o6pa6oTKa. 
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ToniMMHa noAno)KKM AonxHa Bbi6nparbcfl, no 

BOSMOKHOCTH, TOHKOM Ann CBGAQHUfl Ha 
MUHUMyM TBpMUMeCKOrO KOpOTKOrO 3awbiKaHnn. 

TepMnwecKM^ Knfl ynyHwaercfl, eoin 
TepMoaneKTpMMecKne sneMeHTbi HaHocnT c 
o6enx cropOH noAJno>KKM. 

BMecTO npuMeHeHun Mac km 
TepMoa/ieKTpwMecKHfl MaTepMan Mower 
HaHocnTbCfl TaiOKe Ha Bcefi noAno>KKe. 

PIOCpeACTBOM XMMMMSCKOrO TpaBJieHHfl MflM 

nocpeACTBOM MOHHoro ny^a mo>kbt 
naroTaBDMBaTbCfl wenaeMaR reoMeTpwfl. 

n- n p-TepM03/ieMeHTbi MoryT 
M3rOTaBJlHBaTbCfl M3 M3B8CTHblX MaTepna/ioB, 

TaKnx K3K Bi, Te, Sb, Se nnn Pb, Se, nnn Pb, 
Te, mjih cnnaBOB. 

B TepMnnecKnx nacax noAno>KKa mcokgt 6biTb 
pacnonoweHa BOKpyr Macosoro MexaHH3Ma nnn 
OTflenbHbie noAnowKM MoryT pa3Meu;aTbCfl a 
Kopnyce sacoB Ha yao6Hbix Mecrax. 

Tok TepMoreHepaTopoB Mo>KeT 
HenocpeACTeeHHo sapawaTb KOHAeHcaTop nnn 
aKKyMyrifiTop. AKKyMynaTop niweer 6onbwofl 

HeAOCTaTOK, OH COAep>KMT 3jieKTponnT. 

BcneACTBue 3Toro 3aTpyAHMTeribH0 HeAonro 
repMeTM3iipoBaTb aKKyMynRTop. C 
ceroAHaiiJHMMH 3/ieKTpojinTaivin KOH m NOH 
npaKTMMecKM h6bo3mo>kho repMeTM3npoBaTb 
aKKyMyxiflTop b TeneHne no MeHbiuefi Mepe 10 
nej. 3tm HeAocTaTKM He mmciot iwecTa b 

KOHAQHCaTOpe. 

HapflAY c onktcaHHbiM npMMeHenueM 
onpeAeneHHoro M3o6peTeHMeM 
TepMoreHepaTopa b nacax oh MoweT 
ncnonb3oaaTbCH TaiOKe b MyacTanTenbHbix 
sneMeHTax, npn6opax sneiaponaTaHMR m t.a. 
06ycnoBneHHoe TpeoyeMbiMM MepaMn no 
3KOHOMMM 3Hepn/iM npM HarpeBaHMM 
npeAnoHiwenbHbiM RanReTCR M3MepeHne 
TennoBoro noTOKa. (Ipn stom TepivioreHepaTop 
Bbipa6aTbiBaeT AOCTaroHHo TOKa m HanpRweHMR 
Ann nuTaHnq aneKTpoHHotf cxewibi, n MHTerpaTop 
MO)KeT n3MGpMTb KO/iMHecTBO Tenna, KOTopoe 

M0>K8T 33T6M XpaHMTbCfl B SneKTpOHHOM 6J10K6 
naMflTH. flpM 3TOM CTaHOBMTCR H3J1HUJHHM 

npMM8H6HH9 miMBoft 6aTapew, KOTopan k TOMy 

>K9 AOH)KHa nepMOAHHeCKM 3aM0HRTbCR. 

TaKue nyBCTBHTenbHbie sneMOHTbi iworyT 
Hafl™ npuiweHeHne b 6onbWMx oronnTenbHbix 
ycTaHOBKax w cHUMaeMbix Keaprwpax, a Tame b 
npOMbiiuneHHbix ycTaHOBKax pjnn no/iHocTbK) 
aBTOMaTH3npoBaHHoro KOHTpojiq TennoBbix 
npoueccos, KOTOpbie AonwHbi $yHKi4MOHnpoBaTb 
HG3aBncnM0 ot HanpH)K8HHfl C6TM v\m 6aTapen. 

npMMep BbinonHeHnq M3o6peT6HMR 
npeACTaB/ieH Ha cfwrypax. Ha 0m r. 1 
M3o6pa>KeHbi OTAenbHO n- m p-3neM6HTbi; Ha 
o>nr. 2 noKasaH TepMoreHepaTop c 
noBepxHOCTHMM KOHTaKTa; Ha (Jw. 3 - 
TepMoreHepaTop b coope; Ha o>nr. 4 
npeACTaBJieHa noAnowra c TepMoreHepaTopoM. 

Qur. 1a noKa3biBaeT n-3/ieMeHTbi, 
MsroTOB/ieHHbie MacKoW, a cjw. 1b - 
p-aneMBHTbi, M3roTOBneHHbie c tom )Ke MacKoCi, 
ho noBepHy-rofi Ha 180°. Ecnn Tenepb n- n 
p-aneMeHTbi 1 u 2 HaHocflTCfl Ha oamh3kobom 
wiecTe Ha noAno>KKy, nonyqajoT 
TepMoreHepaTop, KaK oh npeACTaB/ieH Ha <pw. 
2. flnfl yMeHboieHUfl sneKTpM^ecKoro 
conpoTMBneHMfl TepMoreHepaTopa 5 Ha 
KOHTaxTHbie noBepxHocTM n- n/nnn p-aneMeHTOB 
HaHOCflrcq AononHMTeribHbie cnon 3. C reM Me 
caMbiM cnnaBOM, KaK cnon 3, HaHocflTca 
noBepxHocTH 4 KOHTaiaa. C/iom 3 m noBepxHocTM 

4 KOHTaKTa COCTOHT M3 MaTSpnana, KOTOpblM 
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flenaeTCfl MeTanjiiiMecKMM pacTBopuMbtM n- m 

p-3/ieMeHTaMU. IIOCpeACTBOM nOBepXH0CT9M 4 
KOHTaKTa B03MO>KHO C08AMHeHMe 

TepMoreHepaTopa 5 c sneKTpuMecKOM cxeMOM. 

npMMep npuMGHeHMfl b nacax. 

Pa3Mep p- MfiM n-aneMeHTa: Ton inn Ha 
nneHKM 0,005 mm, niHpnHa oneHKM 0,1 mm, 
AnnHa nneHKM 0,75 mm, yAenbHoe 
aneKTpMHecKoe conpoTManeHMe 0,00001 Om/m. 
OTCK>Aa nonynaeTCR aneKTpMHecKoe 
conpoTManeHMe Ha napy 3/ieMeHTOB 30 Om. npM 
7500 nocneAoaaTeribHO coeAMHeHHbix napax 
3/ieMeHTOB conpoTMBfieHne pasino 225 kOm. 3to 
conpoTMBfieHMe mo^gt yMeHbiuaTbcq Ha 20-40% 
nocpeACTBOM AononHMTeribHbix cnoeB, npM 
pa3HMi4e TeMnepaTyp 6°C mokot OKMAaTbca 
HanpFDKeHns Ha K/teMMax, paBHoe 
npn6nn3HTejibHO 1,6 B. TaKoft reHepaTop MoweT 
BbtAaTb MOiAHOCTb 1 1 mkBt. 

flonycTMMa Taiace B03MO)KHocTb 
pa3Meii;eHMfl TepMosneMeHTOB b 6pacneTe Ana 

MaCOB, KOTOpblfl MMeeT TepMM^eCKM 
M30nMpOBaHHyK) pyKOM nOBepXHOCTb. 

TepMoreHepaTop coeAMHeH TorAa 

SneKTpM^eCKMMM npOBOAHMKaMM c 

K0HA6HCaT0p0M MTIM 3KKy MyflRTODOM . BMeCTO 

nacoB mo>kho 6bino 6bi npeACTaBMTb 
nopTaTMBHbiK npM6op, TaKoP^ KaK M3MepMTenb 
ny/ibca, npM6op Anp MSMepeHMfl KpoBflHoro 
AaBJieHMR, npM6op An« M3MepeHM$i BbicoTbi, 
TepMOMeTp, sneKTpOHHbiw KOMnac m t.a. 

OMr. 3 npeAcraBnfleT TepMoreHepaTop 5, 
pacnonoKeHHbitf Me>KAy AByMR mctohhmk3mm 7 
TeMneparypbi. flnp onTMMM3aL|MM 
TennonepeAaHM MaTepMan 6 HaHOCMTCfl Me>KAy 
MCT0HHMK3MM 7 Tenna m TepMoreHepaTopoM 5. 
3tot MarepMan Ao/DKeH, no B03mo>khoctm, 
xopoiuo npoBOAMTb Tenno, ^To6bi npoBecTM 
TennonepeAany ot mctohhmkob 7 Ha 
TepMoreHepaTop 5. 3tot MaTepMan MOKeT 6biTb 

3/iaCTOMepOM B MRrKOM MJ1M 33TBepAeBllieM 
COCTORHMM M M0K8T COA8p>KaTb OTHOCMTenbHO 

6oribiuo« npoL^eHT nopoiuKa, npoBOA*mero 
Tenno. 

B TepMoreHepaTope Aon>KHo 6bino 6bi, no 
bosmo^hoctm, MHoro Tenna npoxoAMTb nepes 
TepMosneMeHTbi 1, 2. flna AOCTM^eHMfl SToro 
noTepM nocpeACTBOM napannenbHbix TennoBbix 

MOCTOB AOn>KHbl 6bU1M 6bl no BOSMOKHOCTM 

yMeHbiuaTbCfl. npM stom BaKHyra ponb MrpaeT 
noTepa Tenna nepe3 B03Ayx. 3Ta noTepa Tenna 

MOJK8T 6blTb yMeHbLUBHa nOCp8ACTBOM 

HaHeceHMfl AononHMTenbHbix nneHOK 8 Ha oamh 
MnM o6a mctohhuks 7 TeMnepaTypbi. 

<t>Mr. 4 npeACTaanneT noAnowKy 10, Ha 
KOTopyK) HaHeceHbi TepMosneMenTw 1 , 2. 
flononHMTenbHO HaHeceH eu^e cnoW 9, KOTopwfl 
He KacaeTca TepMoaneMeHTOB 1, 2. 3tot cnoM 
mo)kot 6biTb M3 MeTanna MnM M3 Toro >ko 
MaTepMana, hto m coeAHHRioiAMe cnoM 3. Cnofl 
9 MMeeT to npeMMymecTBo, ^ito ynymuaeTcq 
nepeAana Tenna ot MCTOHHMKa 7, Me>KAy 
KOTopwMM yxe MMeeTCfl MaTepMan 6 
TennonepeAanM. 

OopMyna M3o6peTeHMfl: 

1, TepMoreHepaTop c p- m n-aneMeHTaMM 
An« nacoB. nyBCTBMTenbHoro sneMeHTa, 
npM6opa sneKTponMraHMP m T.n., 
pacnono>KeHHbix M8>KAy TennbiM m xonoAHbiM 
MCT0MHMK3MM TeMnepaTypbi, npM^eM 
TepMOsneMeHTbi HaHeceHbi nocpeACTBOM tohko- 
m ToncTonneHOHHO^ toxhmkm Ha noAno>KKy, a 
c|30pMa n- m p-sneMeHTOB Bbi6paHa c 

BOSMOJKHOCTbK) MX B33MMHOrO nepeKpblTMfl, 
OTnMHaiOl^MMCfl T6M, HTO AOnonHMTOnbHblM 
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CO 



3fieKTponpoBOAfliuw^ cnofl HaHeceH Ha p- n/nnn 
n-3riewieHTOB Ann yMeHbweHMH oneiapumecKoro 
conpOTMBneHMH TepMoreHepaTopa, hto nepBbifi 
n nocneflHHtt nocneflOBaieribHO coeAHHeHHbifi 
anewieHT coeAHHeH c noBepxHocTbio KOHTaKTa, 
npn 3tom npoBOflflmn£i cnoM n/nnn nosepxHOCTb 
KOHTaiaa coctoht us MeTarma unu cnnasa, 
MeTan/iUMecKM pacTBopuMoro c MaTepuanoM p- 

M n-3fl0M8HTOB. 

2, TepMoreHepaTop no n.1, oTjii/matotnnflcfl 
T6M, mto Ha noAnoxxy (10) MMKpocxeMbi c o6enx 
crropOH HaHeceHbi TepMoanewieHTbi. 

3. TepMoreHepaTop no OAHOMy H3 n.1 wjih 2, 

OTJIMMaWmMflCfl T6M, HTO M8>KAy MCTOHHHKaMlt 

(7) m noAHOKKoR (10) HaHeceH Aono/iHUTe/ibHbifl 
TennoBotf moct (6) H3 TennonpoBOAHoro 
3neKTpon3onnpyK)Luero wiaTepnajia, nanpuMep 
onacTOMepa, c AoGaaneHkieM TennonpoBOAHoro 
nopouuKa, m/htim MeTanna (9), HaHeceHHoro Ha 
noanojKKy (10) napan/ienbHo ee npoAo/ibHOMy 
HanpaBneHHto, Ann HanpaB/ieHHfl no MeHbwefl 
Mepe nacTM Tennosoro noTOKa iwe>KAy 

HCTOHHUKflMM (7). 



4. TepMoreHepaTop no OAHOMy ws nn.1 - 3, 

OTJIMHaiOIHMilCfl T0M, HTO Ha HCTOHHMKM (7) 

HaHeceHbi M3onHu;woHHbie nneHKn (8) Ann 
CHMKeHMfl noTepb Tenna nepe3 B03Ayx. 

5. Hacbi, coAepwamwe TepMoreHepaTop no 
5 OAHOMy M3 nn.1 - 4, omHMatomuecfl TeM, hto 

oamh unw HecKoribKO TepMoreHepaTopoB (5) 
pacnonoweHbi BOKpyr nacoBoro MexaHMSMa nnn 
mto era HecKoribKO pacnpeAeneHHbix m 
sneirrpuMecKH coeAWHenHbix TepMoreHepaTopoB 

10 (5) pacnonoweHbi BOKpyr Hacosoro MexaHM3Ma. 

1 6. Hacbi no n.5, ouiMHaiomnecfl TeM, mto 
TepMoreHepaTop nnn TepMoreHepaTopw (5) 
CMOTaHbi b pynoH. 

7. Macw no n.5 min 6, ouiHMaK>mnecfl TeM, 

HTO OHH CHa6)KeHbl KOHAeHCaTOpOM, 

15 3apfl>KaeMbiM nocpeACTBOM TepMorenepaTopa n 

nMTaWlMMM MaCOBOM M8XaHM3M TOKOM. 

8. MyscTBUTeribHbifi aneMBHT, coAepwaiUHfi 
TepMoreHepaTop, no OAHOMy us nn.1 - 4, 
ouiMHaKHMHflcfl TeM, hto npeAycMOTpeH 
MHTerpaTop Ann wsMepeHMfl KonwnecTBa Tenna. 
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